(-)-Deprenyl inhibits thermal injury-induced apoptotic signaling and hyperpermeability in microvascular endothelial cells.
Burn injury is associated with a significant leak of intravascular fluid into the interstitial space, requiring large amounts of volume resuscitation. Activation of the intrinsic (mitochondrial) apoptotic pathway has been associated with vascular hyperpermeability. We hypothesized that vascular hyperpermeability following burns is also mediated via this pathway. The purpose of this study was to investigate whether (-)-deprenyl, a drug with antioxidant and antiapoptotic properties, could attenuate burn induced-apoptotic signaling and hyperpermeability. Male Sprague-Dawley rats were assigned to sham or experimental groups. The experimental rats underwent a 30 to 40% TBSA full-thickness burn. Serum was collected from all rats at 180 minutes postburn. Rat lung microvascular endothelial cell monolayers were exposed to the sham or burn serum; permeability was determined by fluorescein isothiocyanate-tagged albumin flux. Mitochondrial reactive oxygen species formation was measured with dihydrorhodamine 123. The change in mitochondrial membrane potential was determined with JC-1. Cytosolic cytochrome c was measured by enzyme-linked immunosorbent assay. A group of cells in each series was pretreated with (-)-deprenyl (1 microM). Monolayer permeability increased significantly (P<.05) when treated with burn serum. (-)-Deprenyl significantly attenuated the hyperpermeability induced by burn serum (P<.05). Burn serum increased mitochondrial reactive oxygen species levels and reduced mitochondrial membrane potential; these effects were markedly reduced by (-)-deprenyl. Cytochrome c release was increased by treatment with burn serum (P<.05), and this effect was significantly inhibited by (-)-deprenyl (P<.05). Burn serum induces hyperpemeability and activates intrinsic apoptotic signaling in microvascular endothelial cells. (-)-Deprenyl, an antioxidant and antiapoptotic drug, modulates intrinsic apoptotic signaling and attenuates burn-induced hyperpermeability.